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SPECIFICATION 

1. Title of the Invention: LIQUID CRYSTAL DISPLAY PANEL 

2. Claims 

(1) In a liquid crystal display device performing 
display by controlling movement of liquid crystal molecules 
by applying a voltage to transparent electrodes provided on 
internal surfaces of a pair of glass plates, the liquid 
crystal display device comprising a conductive material 
composed of carbon or a mixture of silver particles and 



- 2 - 



carbon particles as a conductive member for connecting 
common electrode portions of the transparent electrodes 
provided on the pair of glass plates. 

(2) A liquid crystal display panel according to Claim 1, 
wherein the conductive material is formed of carbon or a 
mixture of silver particles and carbon particles, which is 
compounded with a phenolic resin or an epoxy resin, 

(3) A liquid crystal display panel according to Claim 1, 
wherein the conductive member is formed by screen printing 
on the common electrode portion, 

3. Detailed Description of the Invention 

The present invention relates to liquid crystal display 
panels of the twist neraatic type, D.S.M (dynamic scattering 
mode) type, GH (guest-host) type, phase transition type 
liquid crystal^ or the like, 

in general, in the liquid crystal display panels 
mentioned above, by applying a voltage to transparent 
electrodes provided at internal surfaces of a pair of glass 
plates, display is performed by controlling movement of 
liquid crystal molecules using the voltage, and the basic 
structure of the liquid crystal display panel is as shown in 
Fig. 1. In Fig. 1, numerals 1 and 2 indicate transparent 
glass plates, and numerals 3 and 4 indicate transparent 
electrodes formed on the internal surfaces of the glass 1 
and 2, which are formed into various shapes by etching or 
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the like. Numerals 5 and 6 indicate inorganic alignment 
films composed of SiO or the like or organic alignment films 
composed of PVA {polyvinyl alcohol), a polyimide, or the 
like, and alignment treatments are performed on surfaces of 
the alignment films 5 and 6 by oblique deposition, rubbing, 
or the like so that the liquid crystal molecules between the 
internal surfaces mentioned above are aligned in a 
predetermined direction. Numeral 8 indicates a sealing 
member for sealing the glass plates 1 and 2 so as to 
maintain a gap therebetween at a predetermined distance, and 
numeral 9 indicates a conductive member for connecting 
common electrode portions of the transparent electrodes 3 
and 4 described above. As the conductive member, a so- 
called "silver paste" is generally used in view of the price 
and workability, in which an epoxy resin is compounded with 
60 to 90% of silver particles having a diameter of 
approximately 1 to 5 um. 

In addition, there may be glass plates 1 and 2 in which 
the surfaces thereof are covered with SiOj or the like,, and 
in which parts of the alignment • films 5 and 6 to be in 
contact with the conductive member 9 are removed. 

In the case of the liquid crystal display device 
described above, silver paste is used as a conductive member 
9 so as to connect the common electrode portions of the 
transparent electrodes 3 and 4 with each other. However, 
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since the surface of silver is chemically unstable in the 
presence of moisture, H2S gas, CI2 gas, and the like, 
conduction defects are likely to occur since insulating 
materials are formed on the surfaces of silver particles. 
In addition, since transparent electrodes 3 and 4 are 
typically composed of an indium oxide and a tin oxide, which 
are not ideal oxide compounds, having a deficiency in number 
of oxygen atoms and thereby having reactive activity, the. 
transparent electrodes are likely to react with silver 
particles, whereby a problem may arise in that conduction 
defects will tend to occur. 

The present invention was made in consideration of the 
problems described above, and in the present invention, a 
conductive material composed of carbon or a mixture of 
carbon particles and silver particles is used as the 
conductive member 9. 

In Fig. 2, the variation in resistance is shown when 
the mixing ratio of silver (Ag) and carbon (C) is changed. 
The results are obtained by measuring characteristics of a 
conductive member formed having a diameter of 1 mm and a 
thickness of 20 \m. 

In addition, similarly to the above, in the case in 
which the mixing ratio of silver and carbon is changed, and 
an accelerated test for moisture resistance is performed by 
a steam pressure test in which a conductive member is held 
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for 30 hours at 120"C and at 1.2 atmospheric pressure, the 
change in the rate of conduction defects is shown in Fig. 3. 
In the figure, the characteristics are an average of 50 
samples. 

AS can be seen from Fig. 2 and Fig. 3, carbon alone or 
a mixture of silver and carbon may be used, in which the 
smaller the mixed amount of silver, the lower the number of 
conductive defects. 

Hereinafter, particular examples according to the 
present invention will be described. 
(Example 1) 

A material composed of 50 to 90 wt% graphite or a 
carbon black, compounded with a phenolic resin (curing 
conditions were 140 to leo'C for 20 to 30 minutes), having a 
diameter of 0.2 to 0.8 mm, was printed by using a 200 to 250 
mesh screen plate on common electrode portions of 
transparent electrodes 3 and 4, and after fabrication was 
complete, glass plates 1 and 2 were sealed by a resin 
(curing conditions were 150*C for 2 to 3 hours) used as a 
sealing member 8, In this step, organic alignment films 
composed of a polyimide having a thickness of 150 to 500 A 
were formed as alignment films 5 and 6 also at locations at 
which printing was performed; however, since carbon was used, 
the conductive member was electrically connected with the 
common electrode portions of the transparent electrodes 3 



and 4 via the alignment films 5 and 6. 
(Example 2) 

instead of the phenolic resin used in Example 1, an 
epoxy resin was used having curing conditions equivalent 
thereto, and result equivalent to that in Example 1 was 
obtained. 

When carbon or a mixture of silver and carbon was used 
compounded with a resin, it is necessary to use a resin 
having curing conditions milder than those of a resin used 
as the sealing member 8. In addition, the conductive member 
9 in Fig- 1 was disposed inside the sealing member 8; 
however, the conductive member may be disposed outside the 
sealing member or may be provided with the sealing member at 
the periphery of the conductive member. 

AS described above, according to the present invention, 
connection of the common electrode portions of the 
transparent electrodes can be stably and reliably performed, 
and as a result, superior effects can be obtained in which a 
liquid crystal display device can be provided having stable 
operation performance and a longer life, and in addition, a 
liquid crystal display device can be produced at a lower 
cost compared to the case in which a silver paste is used. 
4 . Brief Description of the Drawings 

Fig, 1 is a cross-sectional view showing a typical 
liquid crystal display device, and Fig- 2 and Fig- 3 are 
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graphs showing characteristic data explaining effects in the 
structure according to the present invention. 

1,2 glass plate, 3, 4 transparent electrode, 

7 liquid crystal molecule, and 9 conductive member. 
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